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ABSTRACT 

This booklet provides gereral information on minority 
women (Blacks, Hispanics, Asian Americans, and American Indians) in 
math an^ science careers and profiles of specific women in these 
fields. Part 1 gives brief profiles (approximately '150 words each) of 
40 minority women in math and ^science * careers . Each bii>graphy gives 
the individuals* current job, educational background, hobbies, and 
hef suggestions to young women. In some cases personal Information 
about the woman's family is given. Part 2 consists of a discussion of 
the barriers encountered by minority women in all phases of career 
pursuit from childhoocl discouragement through difficulty in obtaining 
promotions once in their chosen field. These observations are 
supported, by personal statements of women who have encountered these 
barriers. The booklet ends with a glossary of terms, a table showing 
numbers of men versus women in a variety of scientific and 
mathematical fields by race! and" finally, a listing of professional 
fields of study sjhowing how\much high school preparation is required 
for entry into 1;4iesev fields.^ (CG) 
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PREFACE 

••Developing Multi-Media Curriculum Aids for Teaching About Minority Women" 
was a two-year project (1979-81) funded by the.Wonen's Educational Equity 
Act^ Program, U»S» Department of Education* ' It was based on the needs for 
students to understand ^the status, needs, and contributions of tAmerican 
women of color, i»e., Atnerican Indian, Asian American, Black, and Hispanic, 
and for teachers to hav6 materials and assistance in teaching relevant 
aspects of history, culture, and contributions of these woni2n in their^ 
classrooms.. The. purpose of the project was to develop multi-media cur- 
riculum aids for teaching about the four groups of minority wonen in a 
.variety of subject areas in elementary and secondary curriculum systems. 

The work and commitment: of .many> people is represented in this project. 
Although housed within the St. Paul Public Schools, educators from sub- 
urban and urban school districts throughout the stat;e were involved in 
the field .testing of the multi-media curriculum aids. Through their 
ef forts > a variety of material^ were .developed for use in elementary and 
secondary classrooms. These niaterials include fouj elemsntary kits, one 
ojn each grO'Up of minority women, a secondary booklet on minority women 
in math and science, secondary poster sets on young minority females and 
their role models, and an in-service training .manual for preparing teachers 
to use the multi-media curriculum aids. 

This booklet has two goals: to' provide information on minority women in 
math and science and to acquaint you^with some of the minority wone n who 
are working in math and science careers. 

In the past, women who entered math and science fields did so at great 
odds. .Usually, they had to be exceptionally bright and oyercome many 
obstacles The situation is changing today. More women are entering 
math and science, and many young women are beginning, to think'^of a career 
in these fields. Men still outnumber womenyin most^math and science ijro- 
fessions. However, this fact should riot prevent young women from con- 
sidering a career in a non-traditional field. 

Included in the numbers /Of women in math and science fields are small 
numbers of minority women. Progress for them has been slower because of 
barriers due to both their race and sex.. In fact, some people are not 
even aware of their existence as well as contributions in math, and science* 

/ ■ ' . ■ - ' ' 

A commory my th about women who" are in math and science careers is that they 
are not/ in dual roles involving families and careers — that they are sole- 
ly career-oriented. Some of the women who are featured in this 'book wanted 
readers to know about the ir'' f amil ies . Some of them did not. A variety of 
life styles is represented and because a woman did not share information 
about her family, assumptions should not be made about her m^^rital and/or 
parental status. 

We hope that by reading about the various women in this boolc, , you will 
better Understand that math and science careers can and should be options 
for^anyone , regardless of race and sex. These wome n are roie models for 
alT. of us. " 
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Many minority women contributed'^ their tfioughts to this booklet. Without 
their helju we would not have been able to* develop it. Our sincere appre- 
ciation and thanks 'to all the •minority women in math and science who have 
assisted us ♦ ' 
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COLLEGE PROFESSOH S ^ 

Dr. Elma Gonzalez )| 
Professor of Biology 

^ 

Dr. Elma Gonzalez jLs a 
professor at the University of Califorr^ia, 
Los Angeles. She teaches graduate and 
undergraduate students as well as con- 
ducts research in plant cell biology. 

She remembers that her father had 
a great curiosity about nature and living 
things. His curiosity encouraged her to 
pursue a career in biology. Dr. Gon^ale2^ 
received her bachelor's degree from *rexas 
Women's University and her doctorate 
degree from Rutgers Univers^ity. She has 
received fellowships from the National 
Institute of Health and tla^e Foijd Foundation 

Dr. Gonzalez believes that young 
women should ^think of the future as they 
will probably have to work for twenty to 
thirty years, and it is better to have 
choices about careers' and jobs., 





Dr. Marie Ethel Mojisawa 
Professor of Geology 

Dr. Marie Ethel Morisawa is^a geology 
professor at the State University of New 
York. She teaches geology courses and con- 
ducts research on topics spch as earthquakes 
and water resource systems. 

She has always had an interest in earth 
science and her college professors encouraged 
her to pursue her studies in geology. She 
obtained her bachelor.'s degree from Hunter 
College in New York, her master's degree in 
geology fr^ra the University of Wyoming,' and 
her doctorate degree in geology from Columbia 
University in New York. | 

Dr. Morisawa is actively involved in 
professional societies. She is a recipient 
of numerous research grants and fellowships 
which have aided her in her study of the* 
environment. In addition, she has written 
many articles^ for journals and textbooks. 

Her suggestions to young women are to 
keep .plugging away, be yourself, and be the 
best that you are. 
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Mamie Wong Moy 
Associate Professor of Chemistry 

Ms* Mamie Wong Moy is an associate 
professor at the University of Houston. 
She is a lecturer, instructor, assistant 
chairperson, and academic ^visor to all 
undergraduate chemistry majors. 

She received her bachelor's degree in 
chemistry from the University of Texas* in 
Austin and her master's degree in chemistry 
from the University of Houston. She de- 
cided to become a college teacher when she 
discovered that she was able to help a 
largo numper of students in chemistry, 
a Subject considered to be very difficult. 

Ms. Moy was recently honored by her 
university for teaching excellence. She 
is actively involved va several projects 
such as a scholarship project sponsored 
by an organization of professional Chinese 

American men and won^en. Anoth^ is the^ promotion of science, particularly 
chemistry, among women. She also acts as a high school faculty liaison 
* to encourage teachers to encourage their students to become more 'involved 
chemistry. • ♦ 

Ms. Moy encourages young women to take full advantage of all educational 
opportunities and to take as many of the career preparation courses as possible 
They shoxild also participate in decision and policy-making groups or co'm^ 
mittees such as student associations and clubs. 




Dr. Elvira L. Fd^ 
Associate Professor of Food Science 

> 

Dr. Elvira L^^ Paz teaches courses in 
general science, microbiology, and food 
chemistry at the University of the District 
of Columbia. Besides instructing students, 
she prepares most of the course materials 
for those subject areas . 

Dr. Yaz graduated from the National Poly- 
tcxchnical Institute's School of Bio^logical 
Sciences in Mexico. She received a bachelor's 
degree in chemistry. Then, sh^ came to this 
country and attended Southern Connecticut 
State College where she earned a master's 
degree in science education. She reco ived 
her doctorate degree in biolof^y from Wesleyan 
university, in Connecticut. 

Dr.. Paz has two sons and enjoys swimming, 
skating, and music. She is very active in 
promoting science fairs and participates in 
professional as well as community organi- 
zations. 
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She encourages younj> minority women to prepare'*themse Ive^ by taking 
science and math courses and ^achi^ving high grades. Such preparation is 
needed for survival in the male-dominated science field. 

/ 

Dr. Jeanne C. Sinkford 

Dentist/Dean/Prcfessor*-^ 5 

Dr. Jeanne C. Sinkford is a dentist, 
dean, and professor at Howard University 
in Washington,- D.C. She is the chief 
administrator for educational,^ research, 
and patient treatment services for the 
College of Dentistry. 

When she was attending college. 
Dr. Sinkford developed a personal desire 
to do research and^ to treat pTatients. She 
received her bachelor's degree arid a* 
degree in dentistry from Howard llniversity. 
She also attended Northwestern University • 
where she earned a master's degree ih 
science and also a doctorate degree. Her 
^^other and three ^sisters h.ave been sup- 
portive and encouraged her irx^her goals. 
They also helped in f inancin); llier. 
education. ' / 

Dr. Sinkford is married /and the mothor of three children. Her special 
interest is adolescent health.' She is active in a number, of professional 
and community organizations. Her hobbies include bowling'and^ music . 
Dr. Sinkford 's suggestions to young won^en include: 

^now what you are "good at" and what you enjoy doing; 
l^repare yourself educationally; 

Seek professional advice as to career opportunities, scholarships, 
and educational opportunities; 
4. Do not be afraid. 




1. 

2. 
3. 




Dr. Geraldine Williams Twitty 
professor of Zoology 

As a college professor of zoology at 
Howard University in Washington, D.C., 
Dr. Geraldin^ Williams Twitty goordinates 
staff and student activities in general 
zoology. She is also involved in under- 
graduate seminars and research . 

She has always had a love for zoology 
p^^nd a desire to help in the training of 
>^zoologists . She feels that these two con- 
cerns contributed to her interest in her 
career. Dr. Twitty received her bachelor's 
and master's degrees from Howard University 
. .and her Ph,D. from the University of Cali- 
fornia in Los Angeles* 

She is married and the mother of twin 
daughters. Her special interests are cancer 
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research and working with youth who' are interested in zoological scionct .s. 
She is also active in church activities. Her hobbies include gardening 
and photography. 

'Pr. Twitty suggests that young women develop a solid background in 
science by taking full advantage of all science and math course offcrin^<s. 
They should also take advantage of as many suaimer programb in the scu-nces 
as they c^n. 

'Dr. Joyce M. Verrett 
. Professor of Biology 

Dr. Joyce M. Verrett is a professor 
of biology and ^chairperson of the Division 
of Natural Sciences at Dillard Univet^sity 
in New Orleans, Louisiana, iler work 
•involves administration, budget supervision, 
coordination of instruction, and recruit- 
ment of faculty. She also advises st'udents. 
She is,,4^e first woman chairperson in 
science at her university in 110 years. 

Dr. Verrett did not enter college 
until she had been out of high school and 
married for thfee years. At first, she 
wanted to be a nurse but, because of an 
illness, she had .to drop out of school. 
When she returned, she entered the field 
of biology and decided to have a career 
in that field. She graduated from Dillard 
Uaiversity with a bachelor's degree, 
received her master's degree from New York 
University, and was the first Black woman to 
get a Ph.D. degree in biology from 
Tulane' University in New Orleans. 

A recipient of numerous awards. Dr. Verrett is known throughout the 
world for her research on the cockroach. She recently has been doing 
research on the water balance in the American cockroach. 

Besides being a mother and active in her career field, she participat 
in varic^us organizations. Her hobbies include reading and science. 

Dr. Verrett suggests that female students take alHthe mathematics 
they can and not fear being the first to do something usually done by men 
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ENGINEERS 



Kanchana Boonarkat Ballowe 
Process Engineer / 



Kanchana Boonarkat Ballowe is employed 
as a process engineer by Honeywell Incor- 
porated Residential Group in St. Louis Park, 
Minnesota. She is currently working on a 
feasibility study project in" advance elec- 
tronic assembly to reduce cost, to increase 
reliability, efficiency, and productivity 
of printed wiring board assemblies. 

She has enjoyed studying science and 
math subjefcts since she was a child in 
Thailand. While in the tenth grade, she 
served as science paper editor and president 
of the science club. She 'caTO to this 
country as a student and attended South- 
western Adventist CTollege in Texas. It was 
ther^ that her science professors encouraged 
her to become-a scientist. She received her 

B.S. degree in chemistry from the University of Alabama in Huntsville. She 
has been taking additional courses in business and managetneat^ and hopes to 
become '^e of the corporate executives. Challenging projects and inter- 
persodBl relationships presented in her work assignment bring her much 
satisfaction. Her previous positions included: analytical chemist quality 
control director, laboratory supervisor, production engineer, and marketing. 

In addition to her family and career, Ms. Ballowe is very active in 
church activitiea^as a youth leader. She is a member of various professional^ 
organizations including Socie'ty of Women Engineers and Association for iJomen 
in Science. She was active in the formation *^f the Minnesota chapter of 
Women Engineers. r 

Ms. Ballowe suggests that young women set high goals and pursue them 
irregardless of barriers. 




Olivia L. Chen 
Environmental Engineer 
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As an environmental engineer for Metcalf and Eddy Incorporated in Palo ^ 
Alto, California, Olivia L.^Chen is responsible for the planning, managing, 
and production of projects in water supply and wastewater treatment fields. 
Her work has involved nearly all aspects of environmental planning: water * 
resources management; water supply, treatment and distribution; wastewater 
collection, treatment and disposal; stormwater management; water conservation; 
and wastewater reclamation. 

Originally from Taiwan, Ms. Chen received her bachelor's degree from 
Cheng Kung University. She obtained her master's degree in sanitary 
engineering from Stanford University in Palo Alto. Ji At the present, she is 
the only female manage r^^^^^jDong a total staff of 90o/employees • 

Ms. Chen has two chil^en. In addition to her family and her work, she 
participates in various professional societies and community affairs. She 
has been active in the career development programs of universities and high 
schools. And, she is particularly interested in providing assistance in 
improving the involvement of women in engineeiiing. ^ 

Her advice JlS to be ai^are of \^o you are, your potential , and what 
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you want to do, 



. Minh Thi Dai 
Process Engineer 



Minh Thi Dai is a recent graduate 
of the Univelrsity of Minnesota where she 
majored in chemical engineering. She is now 
working as a process engineer in the Research 
and Development Laboratories of the Pillsbury 
Company. 

Mrs. Dai came to this country from 
Vietnam in 1975. She has always liked 
-science and math courses and got good ( 
grades in them. When she was in high school, 
she received top honors in science. - 

^ She graduated from Qollege^with a 
teaching degree and taught for fourteen 
years in Vietnam. Then; 'she decided to 
attend pharmacy school. However, the 
Vietnam war prevented her from completing 
the pharmacy program. 

When she and her family came to this 
country, she worked in a hospital. Mrs. Dai 
decided to go back to college to pursue a 

degree in chemical engineering. She sue- ' 
cessfully attained this goal. • ^ 

She has four children and is active in the Vietnamese League. She helps 
many of the new Indoch^nese refugees who are resettling in her Community. 

Mrs. Dai believes that when you like something, you do better in it. 
Science fields, like pharmacy and medicine, are often difticult and limited 
for women. Hopefully, things will change. MeanwlTile, it is important to 
keep trying. 




Judith Forbes-Resha 




ngineer 



As an engineer with TRW in Anaheim, 
California, Judith Forbes-Resha coordinabbs 
the e f forts of » the prime conTractors for the 
MX missile program and acts as technical 
advisor to the Air Force. In this position, 
she compares the analysis of the parties 
involved and advises on which one or which 
combination is the most correct. 

Ms. Forbes-Resha has been interested 
in missiles and the space program since the 
^Russians launched Sputnik in 1957. Sputnik 
' was the first human-made orbiting object 
which generated national concern in this 
counfrsy about the quantity and. quality of 
our science programs*^ Sputnik 5as a sig- 
nificant event that interested her in a 
science liareer^ She graduated from college 
with a degree in physics and oVCained a 
master's degree in engirfeering. 
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She is married and has three children. Her hobbies include flying, 
piano, painting, and bowltag^^ In addition, shv^ has formed with three other 
persons, a ^new company called) Alternative Energy Concepts. This fi.rm will 
market S9lar systems for heating swimming pools and spas. Each system will 
be tailored to the buyer's home and^will be sold in a do-it-^yourself kit. 

Ms. Forbes-Resha traces her ancestry to Cherdkee descent. Her recom- 
mendation to young people who are interested in a career similar to hers is 
to get as broad a background- as possible. That is, take all the math 
possible and participate in team activities. Participating as a team member 
is a skill necessary in her kind of work. 

Rosa F. Frost 
Process Engineer Specialist' 

Rosa F. Frost works for the 3M Company 
in St. Paul, Minnesota. As a process 
engineer specialist, she^ develops new pro- 
cessing technologies f.ar current 3M products 
such as traffic signs 'and new product ideas 
for manufacturing. 

Ms. Frost had a major interest in 
science and math whea she was young .""^er 
childhood town in Peru had a sugar cane 
processing^plant where her father worked, 
and many of his fri^ds v;ere engineers. In 
addition, her oldest brother became a 
chemical engineer. She thought thaft there 
would be challenging career opportunities * 
in engineering and decided on a career in 
that field'. 

To prepare -herself , Ms. Frost majored 
in chemical engineering at National Univer- 
sity in Trugillo, Peru. She received a 
master's degree in what subject area at 
Arizona State University. . 
^ * Ms. Frost is married and has a son. 

Her hobbies include piano, accordian, 
painting, jogging, gardening, reading, 
\^ " and te:hnis. She is also active in teaching 

math, reading, and spelling tp elementary 
^school children. Her involvement in education includes talki/ig to high 
school female studettt^ about careers in science and technology. 

Her advice to yoi^ng women is that science and math are worthwhile 
subjects to be taken *in school — the earlier, the better. She has ^ound 
her career *to be very rewarding from many points of view — economically, 
socially, and personally — and hopes that young women will think seriously 
about a career in engineering. *' 
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Elizabeth Garcia 
Chemical Engineer 

Elizabe&l\ Garcia is employed as a 
staff engineer-supervisor by the Exxon \ 
Chemical Company in Florham Park, Now 
Jersey* She supervises a team of five 
to six engineers in the planning, develop- 
ment, and designing of energy-saving 
techniques for chemical plants. 

She has found that hQr career is very 
practical and that it has helped her become 
handy at fixing things at home. It is also 
satisfying foi; her to see her ideas imple- 
mented at the plants. Ms. Garcia majored* in 
chemical engineering at a university in - 
Cuba and received a master's degree from the 
^^'ew Jersey Institute of Technology. She has 
^also taken special courses in leadership 
skills. 

.Ms. Gar>;ia is mOTri!trd-and has a 
daughter. ^^She belqng^ to various 
professional organizations and enjoys photography, sports, reading, and 
coin collecting. 

Her advice , is to consider a career in engineering . as more and more 
companies are realizing that women can do a great job in that field. 

^ • Velda Cynthis Jones 

Civil-Environmental Engineer 

■ Velda Cynthis Jones is^ a civil-en- 
vironmental engineer witfi I.C.I. American 
Company in Delaware. Her duties and re- 
sponsibilities include designing waste- ^ 
water' and other pollution control systems 
for I.C.I, plants, monitoring existing 
, ti;eatment systems, and obtaining pollution 
control permits froin^ government agencies. 
Ms. tJones was e"ncouraged to pursue 
engj.neering by her high school counselor* 
who recognized her math and science ap- 
titude. Summer jobs af an oil refinery 
provided further incentive for her to 
continue studying ► She received a degree 
in civil engineering from the University 
of Delaware in 1979 and became the first 
Black woman to receive such a degree at 
that school* 

Ms. Jones feels that her^ family and husband have been .very instrumental 
in her success. They have given her support and encouragement. Her special 
interest'is in young people, and she is involved in various high school 
and community programs which expose students to engineering and industry. 
Her hobbies include reading, creative writing, bowling, and horseback riding 
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^ In regard to young .women, Ms, Jones suggests^ that "tKey take courses 
which will give them the strongest possible background in ^th and 'science 
They should also choose a college that has a good reputation and^will provide 
a quality education. 



Maria Magana 
Electrical Engineer 



. Maria Magana is an electrical engineer 
employed by IBM Corporation in San Jose, 
California. Her work focuses on the design ^ 
and developmerTt of disk drivers for IBM 
computers. i - 

Ms. Magana started out as a math major 
in college. During her freshman y^ar^ she ^ 
became interested ^in the math-computer , ^ 

science -program that was developing at the 
University of California in Los Angeles. 
She received her master's degree in ' 
electrical engineering and computer science 
from the University of California at 
Berl^ley. 

t!s . Maga'na is married', and most of 
her hobbies revolve ^aground outdoor actf\rrtrT?fr* — ^ 
such as funning, backpacking, bicycling, and 
sailings She also devotes time to projects involving Isci^nce programs for 
children. One of^these projects. was 3 children's ^television series on 
science and technology. Anothejr is a lecture program for secondary schools. 

Her recommendation is that young women cpntinue to explgre science 
courses even though they may seem difficult because science will be playing 
a larger vol^ in our lives in the future. 




ERIC 



17 



-9- 



M ATH-RELATED CAREERS , 



Isabella J* Cole 
Mathemat4;Ciart 



i 



An early intha^est in computers 
and a desire to share her understanding 
of them led 'Isabella J/ Colo to beconie a 
mathematician. She is presently employed 
as an operations research an»Lyst for the 
National Aeronautics- Space Administration 
in Greenbelt, Maryland. .Mrs. Cole is re~ 
*spons ible f or the designj, implementation, 
maintenance, and generation of da*ta sets 
for the manpower analysis and planning 
systems for a resource analysis group. 

To prepare herself fot such a career, 
she majored in mathematics at Shaw Uni- 
versity in Raleigh, North Carolina. In 
addition, she took computer-oriented math- 
ematics courses at the University of 
North Carolina, George Washington Univer- 
sity, and the University of Maryland. 

Mrs. Cole suggests that^^young people 
prepare themselves for their future careers , by choosing a skill to" learn. 
"Persevere and be serious about your choice," she concluded. Her advice 
reflects in her work as she has been employed by the federal governim?nt 
'since 1943. In addition to her work, Mrs. Cole raised three daughters and 
has actively participated in conununity work at her church. 
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Di^ne E. Palmer 



^ Diane E 
Consul tants . 



Accountant 



er IS an accountant who owns her own firm, Palmer Financial 
Sl^e provides accounting,^ record keeping, budget control, tax, 
computer, and firt^cial consulting services to her clients. 

During her hxgh school yeai;^, Ms. Palmer worked with the^ fi'nancial 
recoVds of her church. When she went to college at eastern Illinois 
Univi^rsity, she majored in sociology and social science with a minor in 
business. She also took post-graduate courses injbusiness and accounting. 
A'fter college, she worked as an accountant with various b-usinesses", 

Ms- Palme^r is active in numerous activities. She is very involved 
in a financial consulting service for senior citizens and low^income 
persons who cannot afford these services. She is also working to help P 
young people consider the fields of finance and-^accounting for their future 
caree rs . 
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Dr, Lucy Wu person 
Computer Scieptist 

« 

V 

Dr, Lucy Wu Person is an assistant 
computer scientist employed by Argonne 
National Laboratory in Illinois. She is 
in charge^of and designs interactive com^ 
putter s^tems related to transportation 
systems and the national transportation f 
energy need. 

Dr. Person was born in -Shanghai, China, 
and raised in Taiwan. Her parents encouraged 

er in her. studies, and she did very well 
jin them. She graduated from the National 
/Taiwan University with a b'achelor's degree 
in chemical engineering. She came to this 
country to study at the University of 
California in Berkeley and received her Ph.D. 
in chemistry. She is presently working on 
a master's degree in business administration at the university of Chicago. 
V In addition to being a wife and a mother of three teenagers. Dr. Person 
spends her spare time working with Chinese American or'ganizations and church 
activities. Because she is bilingual, she also acts as a interpreter when 
delegations from China visit her place of work. ^ ( 

Dr. Perso\i's si/ggestio-ns include the following points: ^ 

1. Have confidence in ypur ability; V 

2. Take four years of mathematics and science subjects; 

3. ^Work on oral and written 'Communication skills; 

4. Talk with women scjLentists ^nd engineers. 




Tauriette C. Ray 
Mathematics Teacher 




Tauriette C. Ray has taught math to 
junior and senior high school students in 
St. Paul Public Schools in Minnesota. She 
presently teaches algebra, geotnet?t*y, and 
general math courses in junior high school. 

• l^er interest in math, encouragement 
from high school teachers, and suppoxt from 
her parents are factors which contributed to- 
her interest as a math educator, hfs. Ray ^ 
received her bachelor's degtee in math - 
edi^cation from Alabama State University, 
her master's degree in education from the 
University of Minnesota, and has taken 
additional graduate work at various colleges 
and Universities . 

Her hobbies include reading historical 
novels, bowling, and outdoor activities 
such as roller-skating and skiing. She 
also belongs to the National Council of 
Teachers of Math and is active in state 
and local activities of this group. 
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Ms. Ray' believes that young women should develop good stydy habits 
and persevere in their endeavors. "Don't look back at past mistakes, but 
keep pushing for a Setter personal future." 



^ 



Valerie L. Thomas 
Data Analyst 




Valerie L. Thomas is a mathematician/ 
data analyst at the Goddard Space Flight 
Center (GSFC) operated by the National 
Aeronautics and Space Administration (NASA) 
in Greenbelt, Maryland. She manages the 
^development of image processing computer 
software Systems which support satellites 
such as LandsaX. She has to interact witli 
individuals, companies, agencies, and rep- 
resentatives of different countries in 
resolving issues such as changing require- 
ments and problems with various image- 
processing systems. 

'Ms. Thomas became fascinated with image- 
processing computer software systems when 
f she worked on an earner project that demon- 
strated the possibility of using satellite 
. ^ images to develop a world-wide crop invedtory 

system which can be used to predict wheat 
yield. , She has taken courses in computer 
science, engineering, behavioral science, and jnanagement to become more com*- 
peten-t- in her field. She has a bachelor's degree in physics and mathe- 
matics from Morgan State University in Baltimore, Maryland. 

A recipient of several achievement awards, Ms. Thomas is interested in 
working with groups concerned with developing programs and activities which 
will increase opportunities for minorities and v/omen in science and 
engineering. 

She is the editor of the journal for the National Technical Association 
and also on its board of director's, an active membeS: of Women in Science and 
sEngineering, an^ editor of the newsletter. Blacks in Government . Her hobby 
is sewing. ^ 

'Ms. Thomas suggests that one take as much math as possible because it 
will be helpful in any technical area. In addition, it is helpful to g6t 
some "hands on" experience in technical fields by participating in special 
programs for students sponsored b^ private companies, the government, or 
universities. 
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Dr. Bertha Trevino 
Retired Mathematician 

Dr. Bertha Trevino is now retired from 
a career in math. She is the former head of 
the math department of Loredo Junibr College 
in Loredo, Texas. In this capacity, she was 
responsible for scheduling coui^ses, planning 
new courses, evaluating instructors' per- 
formances, and keeping in close contact with 
members of her department. 

When she attended college, teaching was 
the only profession open to a Mexican American 
female in San Antonio* She obtained a 
bachelor's degree in Romance languages from 
Our Lady of the Lake in San Antonio, Texas, 
and a mas.ter'^s degree in math from the Uni- 
versity of Michigan. IJatiorjfal Science 
Foundation scholarships in math enabled her 
to do more graduate study. As a result, she 
attended the University of Texas where -she ' / 

earned a master's degree in educational psychology anxi a Ph.D. degree in 
mathematics education. 

Dr. Trevino has received numerous SKards and recognitions.'^ She was 
honored with a request from the White House for a copy of her dissertation 
entitled, "An Analysis of the Effectiveness of a Bj.lingual Program in the 
Teaching of Mathematics in the Primary Grades." 

Now widowed. Dr. trevino has two .adult children. Her hobbies include 
gardening, card playing, and reading. Her recommendations to young women 
are that studying eventually pays backhand to be aggressive and articulate. 




\ 
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* MEDTCAL PERSONNEL 



Dr. Susan Crutchf ield-Mitsch 
Physician and Insurance Company Medical Director 

br. Susan Crutchfield-Mitsch, a 
physician, is a vice president and the 
medical director for Prudential Insurance 
Company in Minneapolis, Minnesota. She is 
responsible for conducting physical exam- 
inations on insurance^ applicants and com- 
pany executives . And, she assists other 
departments in resolving claims. 

When she was seven years old, her 
pediatrician impressed her, and she thought 
that the' medical fie/ld would be rewarding. 
She received her bao^helor's and medical 
degrees from the University of Minnesota, 
Prior to joining Prudential, she pracficed 
family medicine for several years. y 

She participates in various community 
and professional organizations^ She is 
a member of the boards of the American 

Academy of Family Practice— aqd Association of Lif^^nsurance Medical 
Directors. She also serves on\the board of directors of the University 
of Minnesota's Medical Alumni Association, 

Dr, Crutchf ield-Mitsch is married :and has four sons. She enjoys tennis, 
gardening, and karate. 

Her suggestions are_J;Q_set goals, do well in school, and meet people 
who can help you in choosing a career. 





Angeles Juarez 
Registered Nurse 

Angeles Juarez is a registered nurse 
who is employed at a neighborhood health 
center. She coordinates the medical serv- 
ices 'at the alinic and assists in eduW 
eating patienjis about health concerns, 1 

Ms, 'Juarez has always liked to worlc 
with people, ^e >also thought that nursing 
would be a challenging and exciting 
profession to go into. As a result, she 
got a degree in nursing from the Univer- 
sity of Mexico and worked in 'different 
hospitals in Mexico City. She came to this 
country in 1975, 

Ms* Juarez is married and has a child. 
Her hobbies include reading and music. She 
enjoys working with, teenagers in regard to 
family planning. 

Her advice to young women is to work 
hard and discipline yourself. It is pos- 
sible to reach your goals. 
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Janet Macon McCoy 
Field Representative 

As a field representative for the 
Minnesota Nurses Association, Janet Macon 
McCoy is involved in negotiating work con-- 
tracts for nurses throughout thev^ate. 
She also educates others on- collective 
bargaining. She became interested in t;his 
kind of work when she realized that nurses 
were low paid, and she wanted to do some- 
thing about this situation. She assisted 
in organizing the first nurses' strike in 
l^innesota. 

M.^ Ms. McCoy has a bachelor's degree in 
pursing from Winston-Salem State University 
in North Carolina and a master's degre'e in 
nursing 'from Indiana University. She par- 
ticipates in numerous workshops to increase 
^her skills /and knowledge. 

She i/s married and has five children, 
^s. McCoy is very active in her church. 

Her advice to young women is to set high standards and goals and make 
every effort to work*towards those goals. If you can't achieve them at 
first, kdep trying. Don't be discouraged. 




Dr. Sylvia M. Ramos-Burch 
General Surgeon 



Dr. Sylvia M. Ram^^-Burch is a general 
surgeon on the faculty and attending staffs 
at Albert Eiastpin College off Medicine in 
New York. She is responsible for the supers 
vision and teaching of students, interns, 
and residents in the areas of patient care ^ 
and operating room techniques and procedures*. 
She also is the Educational Programs Co- 
ordinator in charge of minority student 
affairs at the College. 

Her motii^tion for going into medicine 
resulted from her talents and desire to help 
people. Her undergraduate .degree is from 
Herbert H. Lehman College cf the City 
University of New York, and her medicaf 
degree from Albert Einstein College of 
Medicine. In addition, she took surgical 
training for four years at various hos- 
pitals in New York'. ^ 
Dr. Ramos-Burch has^ daughter. She is interested ^irTTRTi^story of medic 
and plans to write articif/s on fhis subject. She is also involved with 
a project in the South Bronx area of New York. This project is aimed at 
teaching junior high students about careers . 

\ 





Her advice to young women includes the following points: 

1. Know and believe that women as well as men can and do perform the 
same jobs. \ 

2. If a career in medicine is your goal, strict discipline is necessary 
for academic achievement. It is very important to lay a good 

^ academic foundation while in high school. 

3. Being a doctor means many years of preparation*. What may seem an 
extremely long^eriod of time spent in prepa^tion is actually 
short in relation to time spent* as a practicing physician. ^ It is ^ 
important to realize this aspect,. 

Susan Wong 
Occupational Therapist 

* As an occupational therapist, Susan Wong is responsible for planning 
and carrying out treatment for physically handicapped people at St. Paul-* 
"Ramsey Medical Center in Minnesota. She also supervises aides and oc- 
cupational therapy students, counsels famili^ of patients, and educates 
medical students about occupational therapy. 

She has always had a strong interest in a medical profession. As a 
high school student, she did volunteer work for a day activity center for 
mentally retarded students. When she registered for college, she partici- 
pated in a health sciences day and toured the occupational and physical 
therapy schools. She decided on a career in occupational therapy and 
graduated f roTrwthe^niversity of Minnesota with a bachelor of science degree' 
in that field. - 

Ms. W6ng participates in professional and community organizations. 
She also enjoys numerous hobbies such as piano playing, cooking, photo- 
graphy, volleyball, tennis, golf, and skiing. 

Ms. Wong suggests to youQg women that if they afe interested in a job 
in the medical field to tout" and volunteer in that, job's setting. Volunteer 
experience is very helpful in making decisions about one's career. 
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PROGRAM DIRECTORS 



Dr. Rayna D. Green 
Program Director 

Jr. K^Skvna D. Green is a program director 
for the Amenican Association for the Advance- 
ment of Sciei^e. Her responsibilities include 
directing a project to develop Native Amer- 
ican scientific and technical expertise and 
supporting the study of Native American 
science, medicitie, and technology. 

Although she is employed in a career 
focusing on science and math, ^e did not 
major in those fields in college. Rather, 
she got her bachelor *s and master *s de- 
grees in English. Her Ph.D. is in folk- 
lore aixl American studies. Her continuous 
work in the Indian community and various 
Indian institutions, her experience as a 
Peace Corps worker in Ethiopia, and 
teaching in a number of colleges and 
universities throughout the country have 
been factors which have influenced her ^ • * 

career choice today. 

Dr. Green is a Cherokee Indian. She is currently working with various 
Indian scientific and technical groups to attract more Indian youth into 
scientific and medical careers. Sbe also is working with them to develop 
professional training programs for Indian women. In addition. Dr. Green 
writes articles on topics such as American Indian folklore, Indian women, 
Indian trad it ionar sc ience, and Indian stereotypes. 

Dr. Green recommends that young worsen take math, calculus, and all 
the basic sciences. It is also imperative to learn to write and speak" 
well and learn how institutions operate and affect people as individuals. 




Paula Quick Hall 
Program Associate 



As a program associate employed by the American Association for the 
Mvancement of Science, Paula Quick Hall is involved with the research of 
minorities and women in science. She collects, writes, and disseminates 
information on the participation of minority group members and women in 
science. She also organizes activities to increase their participation. 
One activity was a conference on minority women scientist;^. ^ 

Ms. Hall graduated from Hoyard University with a bachelor •ib degree in 
psychology. Her interest in science careeVs developed when she realized 
that she could a'fesist in infliiencing opportunities, attitudes, and public 
policy regarding minorities rfnd women in saiei^. 

Ms. Hall is a wife and mother of two children. In^her spare time, 
she enjoys Jier hobbies — painting, carpentry, crocheting, reading, and 
games. A * • ^ 

Her advice is to take all the math and science co^u'se^s which are 
available an<f>to visit many working women at their job sites in order to 
observe, ask questions, and learn about wo rk^^ng^ conditions . 
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Dr. Classie G. Hoyle 
Director of Affirmative Action 
Assistant Professor in Science Education 

Dr; Classie G. Hoyle holds dual job 
responsibilities. She administers the af- 
firmative action program at the University 
of. Iowa. In addition, she has teaching >» 
responsibilities with the teacher education 
program at "lie Science Education Center. 

Dr* Hoyle credits high expectations 
from teachers and counselors as causin-g her 
to become interested in science. She 
majored in biology at Morgan State Uni- 
versity tin Baltimore, Maryland, where she 
also got her master's degree. Her doc- 
torate degree is in science education and 
botany.^ She received this degree from the 
University of^ Iowa. 

Dr. Hoyle^ is married .and the mother 
of two teenafge children. Besides her career and family, she is active in 
various professional, socj^l, and community organi.zations . 

Her advice to young people is: "Take advantage of every educational 
opportunity that you may have." 

Dr. Deagelia M. Pena 
Associate Director for Research 




Dr. Deagelia M. Pena is the associate 
director for research with the Affirmative 
Action Office at the University of Michigan. 
She is responsible for conducting research 
necessary for federal compliance in equal 
opportunity and developing as well as im- 
proving methods of tesearch in affirmative 
action. 

Dr. Pena did not like math until she 
was in high school. In college, she had a 
female professor of mathematic^ who encouraged 
her to take courses in statistics. She took 
them and became very interested in that 
field. She received fellowships which 
enabled her to pursue her study of statistics 
and mathematics. In addition, a research 
chairperson in education encouraged her to 
study for a doctorate degree. 

Originally from the Philippines, Dr. Pena 
graduated from St. Teresa's College with a 
bachelor's degree in mathematics and from the University of the Philippines 
with a master's degree in statistics. She obtained another master's degree 
in mathematics from the University of Michigan where she also got her Ph.D. 
'in educational research. 
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Dr. Pena has two children. She is also involved as a trusted of the . 
Gibson Scho(^ for the Gifted and participates in various professional or- 
ganizations. Through the vears, she, made presentations on research methods 
at different conferences. 4^ k 

Her suggestions to young women are to keep an open^mind about mathe- 
matics and science and not to ignore one'§ talents. 

Dr. M. Antoinette Schiesler 
^ Program Manager 

As a program manager for the National Science Foundation (NSF) , 
Dr. M. Antoinette Schiesler is responsible for proposals dealing with 
science for early adolescents, women, minorities., and the hancjicapped . She 
selects reviewers to evaluate the proposals and makes recocimg^ndations as to 
which should be funded. 

She received her bachelor's degree in chemistry. Her master's and doc- 
torate degrees are in science education. Dr. Schiesler is a former junior 
high school science teacher. She became involved in NSF programs for science 
teachers and wanted an opportunity to have some input into the process 
whereby NSF money goes to improve science education, especially for minorities 
and women. Now, she has such input through her job. 

Dr. Schiesler is married. Her hobbies include crocheting, knitting, 
needlepoint, sewing, painting, guitar playing, and singing. She teaches 
adult education and also tutors students in math and science. 

He^ suggestions are to develop good study habits* read as much as ^ 
possible, and not to shy away from difficult subjec tsf like science and 
math. 

Dr. Lois G. Fister Steele 
Physician/Program Director 

Dr. Lois G. Fister Steele is a medical doctor employed as the 
director of the INMED program at the University of North Dakota. In this 
position, she directs^the educational and health program (INMED) that trains 
physicians and other allied health professionals. 

Dr. Steele was once told that it wo^ld be impossible to be a doctor 
since she was an Indian, a single parent with two children, and lived on a 
reservation. She majored in zoology a^t Colorado College and later received 
a National Science Foundation fellowship that led to a master's degree in 
science teaching. After ten years teaching and coaching, she completed 
medical school and two years of family practice residency program at the 
.University of Minnesota. 

t Dr. Steele has received many awards for her academic accomplishments. 
She is an enrolled member of the Fort Peck Assiniboine-Sioux Tribes and was 
raised on the Fort Peck Reservation at Poplar , Montana. 

Her advice to young women is to*^cJnsider a number of careers but to not 
underestimate yourself and remembef NUife is not something to be done — it 
is something to be felt. It is exciting and fulfilling to practice medicine 
with Indian people. I would urge students to consider a health career." 
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Jeanette E. Brown 
Research Chemist 

Jeanette E, Brown is presently em- 
'1)loyed bj^Merck and Company, Incorporated 
in New Jersey as a research chemist • Her 
duties are to design and synthesize organic 
compounds to be tested for biological 
activity as potential drugs, 

Ms. Brown was inspired to enter her 
chemistry career by Ker high school 
chemistry teacher. She was later guided^ 
into organic chemistry by a college pro- 
fessor. She received her bachelor's degree 
from Hunter College in New York and her 
master's degree from the University of 
Minnesota in the field of organic chemistry. 

Her lobbies include bicycle ridipg, \ 
hiking, camping, skiing, and bowling. She 
takes voice lessons and sings in her church 

choir* In addition, she is active in professional organizations such as 
the American Chemical Society. At her place of work, she is on a committee 
thatjpeorks with several Black universities to interest more students tor^ 
become chemists and biologists. \ 

She recommends that young women study as much math and science as they 
can. She suggests they also take coursed in German and/or French and not 
neglect their writing skills. They should apply for college as soon as 
possible and pursue the highest degree possible: a doctorate degree. 

J 

Dr. P. Kim Joo 

Research Scientist - Seed PJ^y^siologist 

Dr. P. Kim Joo is employed by the 
Northrup King Company ip Minneapolis, 
Minnesota. She directs seed research pro- 
jects and manages the seed quality assess-, 
ment testing and technical service 
laboratory . 

Dr. Joo was born and raised in Korea* 
She spent three Tnonths in a rural area as 
a refugee during the Korean war. She saw 
the poverty-stricken farmers and wanted to 
be an ^Agricultural extension worker. She 
became one for two years ilter she graduated 
from Seoul National University with a 
bachelor's degree in agronomy. When she 
came to the United States, Dr. Joo obtained 
a masVer's decree in agronomy from Missis- 
sippi State University when a graduate 
research assistantship became available. / 
^Her doctorate degree is in crop physiology' 
from Cornell University in New York. 
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Dr. Joo is married and has three children. She is active in the Korean 
American community and church'. She also teaches at Korean School. She 
belongs to several professional organizations, arid her hobbies include 
reading, creative writing, and nature trail hiki^ig. ^ 

Her advice: respect oneself and try to be a capable and reliable 
person. ^ 

Dr. Lourminia Carino Sen 
Research Biochemist/Lecturer 




Dr. Lourminia Carino Sen is a research 
biochemist and lecturer in the Department 
of Food Science and Technology at the Univer- 
sity of California m Davis* Her job re- 
sponsibilities include teaching food analy- 
sis and basic enzymology courses, re- 
searching protein, and supervising the/r^- 
search laboratory. yr ^ 

Dr. Sen was born an^ raised in the 
Philippines. Her high schobl home economics 
teacher introduced her to the study of foods 
and nutrition. When she attended college, 
she became interested in food science and 
processing. She graduated with a degree 
in food technology from the University of 
the Philippines . Then, she immigrated 
to the United States and.^ook additional 
courses at Oregon State University and 
received a degree in food science and 
biochemistry from* the University of California at Davis. ^ 

Dr. Sen is marjied and has two children. She also belongs to various 
organizations . 

Her advice is to develop a thorough understanding of the basic con- 
cepts of mathematics, physics, and chemistry. In addition, she believes 
that it is necessary to work hard and to learn how to organize one's time. 

Dr. Lydia Villa-Komaro f f 
Research Scientist 

Dr .-Lydia Villa-Komarof f , a Chicana, ^ 
is a research scientist at the University 
of Massachusetts. Medical School. She 
studies gene structure using recombinant DNA 
technology and teaches medical and graduate 
students. 

Dr. Villa-Komarof f has been interested 
in science since the age of nine. Her mother 
liked biology, and she was also influenced 
by an uncle in chemistry. A high school 
course encouraged her interest, and she spent 
-^he summer of her junior year at a summer 
^S^ence training program sponsored by the 
^National Science Foundation. 
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She attended the University of Washington and Goucher College in 
Maryland • She obtained her Ph.D, in cell biology from the Massachusetts 
Institute of Technology. 

Drj* Villa-Komarof f has written numerous articles and received variolis 
awards and recognition in her field. Her hobbies are science fiction, 
gardening, and music, both classical and 'eO's rock. 

She suggests that young women set th^r goals high. She feels it is a 
crucial issue for young woiuen to take mathHn today 'iS society. She is very 
interested in the impact of science and techntflSb^y on society and in the 
elementary science education of children. She befieves it is impoxtant 
to learn to appreciate and x^ot be intimidated by science and technology, 

< 



30 



-22- 



^SCI£NCE-R£LATED CAREERS 

Dr. Jane Jernow . 

Chemist ^ j 

V 

Dr. Jane Jernow is employed by Hoffman- 
LaRoche in NuCley, New Je*rsey. She is in 
charge of a chemical development group that 
is responsible for processes in the 
production of pharmaceutical products 
such as drugs and vitamins. 

Science and math have' always been her 
favorite subjects, and she did well in them. 
Also, her father encouraged her to seek a 
science career. These factors contributed 
to her decision to become a chemist. She 
obtained her bachelor's and master's de- 
grees from the University of Illinois, 
Her doctorate degree is in organic chem- \ 
irflTy from Pennsylvania State University* ' 

Dr. Jernow was born and raised in 
China. She came to the United States at 
the age of sixteen and became aware of the 
differences in attitudes towaid men and 
women in colleges. In China, science was stressed for both males and females. 

She is married and has one child. Her activities have included parti-^ i 
cipation in programs for women in science. 

Dr. Jernow's suggestions are to know what you want in life and be con- 
fident about what you can do when you put^ your mind and effort ini^o it. 

^ ^ Georgia P. Dailey Pedro 

s^istrict Sanitarian 

Georgia P., Dailey Pedro is a district sanitarian with Indian Health 
Service, U.S. Public Health Service, in Sante'Te, New Mexico. Among her 
^numerous responsibilities are designing,, coordinating, and implementing a 
comprehensive environmental health program, i.e., water supply, solid and 
liquid waste disposal, vector control, plague surveillance, epidemiology, 
food sahitatio^ institutional sanitation (schools, community programs, 
health care facilities), safety atKi injury control, and rabiesjcontrol . 
All of these areas are related to environmental health and are provided for 
fourteen Indian tribes in New hfexico', Colorado, and Utah. • >. 

Hs*. Pedro feels that -her .grandfather.. had a .-great inf-luance on her 
decision to go to engii[ieering school. Her grandfat-her ^worlced as ^ pros- 
pector for an uranium mine and described for her his experiences vrith sur-^ 
veyors, engineers, archeologists, and g^JLogists-, She attendee! college and 
received her bachelor's degree in environmental engineering from the New 
Mexico Institute of Mining and Technology atri hler master's degree .in public 
health with an emphasis on environmental health sciences from the University 
of California in Berkeley. 

Ms. Pedro belongs to numerous organizations. She -is married and has 
one daughter. Her special interests include sports such as bowling, Soft- 
ball, volleyball, tennis, and golf. Ms. Pedro is of Laguna Pueblo^descent . 




31 



-23- \ 



^She suggests that young minority women prepare themselves in the areas 
of science and engineering fields • They should set goals and never let any- 
one tell them they cannot succeed, ''Education is very important, and a 
career is never just given to anyone • One has to work for what one wants/' 



Dr, F^; Agnes Stroud-Schmink 
Consultant in Mammalian Biology 

Dr, F* Agnes Stroud-Schmink is a con- 
sultant in mammalian biology at the Los 
Alamos Scientific Laboratory in New Mexico* 
In this position, she provides informartion 
and assistance in research on radiation 
bio,logy , 

>Dr* Stroud-Schmink received a degree 
in bioTogy from the University of New Mexico 
and a dodtorate d^egree in biological 
sciences fronr the University of Chicago. 
SheS'/has written numerous articles for pro- 
fessional science journals. The opportunity 
to meet weM-known scientists from all over 
the world and being able to do i^i^dependent 
research and present the findings to others 
ft-ave been events which have maintained her 
involvement in her career. 

Since she is an American Indian, 
Dr. Stroud-Schmink has a special interest 
in encouraging American Indian youth to*^ 
consider science careers. She is also the editor of the newsletter for the 
American Indian Science and Engineering Soci^rty as well as an active member 
of several organizations. Her hobbies .areXrt , stamp collecting, golf, 
and tennis. 

According to Dr. Stroud-Schmink9 the negative image of science and 
engineering needs to be overcome. Ypung women should think about career- 
directed education in any area of science. 
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Becky Tanamachi 
Quality Control Technician 

Becky Tanamachi is ,a quality control technician for Petrolite Bareco 
Division, a company located in Texas* Her responsibilities and duties 
include researching and analytical testing of the chemistry of waxes. She 
went into this kind of work because she felt the laboratory experience 
would be-helpful since she intends to ;pur sue -graduate wark and obtain a 
doctorate . 

Ms. Tanamachi recently graduated from Ohio State University with a de- 
gree in microbiology in 1979. She has always thought that she would be able 
to pursue a career in any field that she wished and hopes that young women 
today will believe this. 

Her family has always been career oriented and encouraged her. As 
Japanese Americans, they were active within that ethnic community. She 
enjoys backpacking and rock climbing with her brother. In spite of the 
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fact that she "was always considered too dainty for athletic endeavors," 
Ms. Tanamachi enjoys participating in a variety^ of sports. 

Her advice to young women is to seek out a goal and stick to it, and 
that one should "look at life careers as nei^ther masculine or feminine . , 
^but give yourself a chancre." 
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BARRIERS 

It has not been easy for women, especially American Indi^, Asiaji American, 
Black, .and Hispanic women, to achieve careers in science and m^th. Besides 
spending several years in preparing themselves for their chosen caVeers, 
many minority women have experienced discrimination be\;ause of their race 
or sex or. because of both race avTd sex* 

One womah stated 'that it was difficult to tell whether one was be'ing hit by 
racism or sexism or both, ^However, both kinds of discriminatioi^ hurt. This 
is why minority women have such a difficult time in determining what is af- 
fecting them in vario,us situations in which they are fee lij/g discriminated 
against. As one woman stated, "I have encountered numerojft incidents 
which were primarily caused by the fact that I am a minority or a woman or 
both." ' • y ^ ' 

What kinds of discrimination have been experienced by various minority women 
in science and engineering? Several of the women encountered bias in coun- 
seling situations: 

Early in life, I was counseled negatively regarding a career in 
dentistry because |that was not a care^ for women, I was told' 
that it require^ great strength and tHat I would not be accepted 
by males in that profession, 

• >. 

Several people in high school indicated that I might be more 
"realistic" in my career plans — that is teach instead of researcl^, 

t • 

My high school guidance teacher said that I'd never ^get a job in 
industry as a chemist and advised me to becpme a teacher, 

, ihv senior high, Counselors recommended pursuing a secre tarial 

Inadequate and biased co.unseling is a serious problem because it determines 
the kind of choices about careers made by young minority women in junior ,and 
senior high schools. They are discouraged from considering careers in math 
and science. Consequently, they may not choose to take mathemafic and 
science courses which will, in turn, limit their career options. The 
women also discussed incidents which occurred during college and graduate 
school: * ^ 

My first advisor in college told me that women had no business 
in chemistry in particular and science iVi geneVaT'-- I changed 
advisors. 

While in'gradua*te school, I felt that some of the grades that I 
received were lower than they sh\>uld have been because I was a 
Black female in a science department, I oftenNheard remarks from 
male graduate students and male faculty that the laboratory was 
not a place for a woman, especially a BV^k woman, 

\ 

I was advised nofto go into medicine by the pre-med advisor in 
college because I wouldn't stand a chance. 
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My major professor refused to allow any female student of his to 
pursue a research pro je\:t ^that was intellectually stimulating. 

These inciderits are similar to tihose described earlier. Minority women 
continued to be discouraged by'idvisors and teachers^ In spite of situa- 
tions such as these, the women were able to attain their degrees, Howeve 
it was sometimes difficult to find a job: ^ 

I foundvout that it was very difficult for a woman to be an 
engineer in this country. My husband, also an engineer, found 
good job in a week, while^, I had to wait one month Go finally 
start working as a chemist* It took 'one and a haif years before 
I could find a job as a chemical engineer. 

A major pharmaceutical company refused to hire me after learning 
that I was pregnant, even though I was very much qualified. The 
final arrangement was to have me start working there after the 
baby was born — a nine-month delay. " 

My initial/ salary offer was later fqjund to bj|some $5,000 less 
than that offered d male with similar education but with less ex- 
perience, based on his being a head of household and my being 
"simply an additional source of in'^ome." 

\^en I applied for a'inath position at a college,' even though I 
was the only applicant,' I was not hired. The position went to 
an Anglo man who later got a doctorate in education, 1 already 
had received mine* >- 
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I applied to the ^federal government for a job, with a degree and 
hav-i?{g graduated on the Dean's Honor List* I was asked if I could 
type because there would be no jobs that I, as an electrical 
engineer, could do at that time. It is injportant to note that 
this incident made me more determined to seek^and find a good, 
well^paying job where my professional work^could be judged on 
its own merit. 

Once in their^jobs, women reported a j^rariety of discriminatory in- 
cidents which involved them: ' - ^ - 

I? 

Being the only woman in mV area, I wa« asked to substitute for an 
employee in another deparnnent when she hacl to be absent from 
work. This type of reque'stn would never be made of any of the 
men in -my department* — - ^ i ^ _ . 



I was assigned to jobs where I was over qualified and receivedL. * 
less pay ati^ never given dny assignments in the military- service 
where I could use my mathematics, background even though I was told 
that this would be the case by the recruiters. 

V ■ > 

I have encountered several managers In the area I work in who are 
of the opinion that potential women and minority managers should 
first accept positions in non-techni(^al areas before they can be 
ready to be considered for management; positions in technical areas. 
Majority members do not seem to have^ to follow this path. 
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I encountered a fellow faculty member who insisted I'd get tenure 
because I was Indian and female, not because I was good at what 
I do. 6 

It was the assumption of male members in a meeting that I would ^ 
make and , serve coffee and act as the secretary. 



A boss did not tell me about out-of-town meeting^r'Secause he 
assumed that I wouldn't want or be able to travels Because I 
work mostly with older men, there is a tendency for them to try 
to "father" me which makes* it difficult for me to develop my own 
image of authority. 

Most of my supervisors seem to think that my career mostly re- 
volves around my mate. In other words ~ where h^ goes, I follow, 
no matter what my feelings are. This is not the case. They also 
f^^ feel that I will stay in any job, j^st to have' a job. I plan to 

make career moves just as anyone would. 

> 

My job requires local travel within the company <^nd many people 
wonder who I am ^d what position I have. This strong curiosity 
is basically, a redult of my race^ sex, and age. If I were a 
middle--aged white male, people ^ould just assume my position and 
leave it at that. People aren't accustomed to see^ifig a 21-Vear-' 
old Black ^female involved in anything that appears to be difficult 
^ or important. I have also come into, contact with people who have 
.tried, obviously, to test my competence as an engineer. 

I' organized a symposuim and prepared the paper- but received no 
I recognition for my efforts/. After I designed a research study 

for geology, my name was Erased from it. Finally, I was pressured 
^ into writing a proposal for funding although j^t was not my * 
- respbnsibility. After fundi(ng was received, X was terminated 
for not doing my job!! \ 

If my manager believes that I will fail, l;hat belief wiU permeate 
into every business relationship I attempt to develop. It will 
make my job rooje difficult and, in effect, increase my chances of 
failure many times. 

< 

In number of instances, my capabilities have been questioned. 
In an equal number of instances, I experienced surprise and amaze- 
mernt fVom the^ same "persons when some thing was^ a in an 

outstanding manner by me . , 

I had been called "nurse" or "miss" after properly identifying 
myself as a doctor . 

Many of the above comments reflect -the fact that employers and co-workeVs 
may expect: certain things of minority women. Thepe expectations are ofte 
based upon their s^tereotypes or ideas of such women. 



Many women expressed the fact that they have had to work extra hard 
to be^ accepted by their male co-v/orkers: 

Promotions are very slow for women. In the science laboratory, 
promotions are very slow. As the saying goes, and 1 earnestly 
believe, "A woman has to work twice as much as a man to be con- 
sidered half as good/' Also, men used to take my contributions . 
slightly (little value) • I am an achiever, a go-getter; but my 
growth is very slow. 

Excessive or greater effort has been requited to prove one's own 
quality or capability • It appears to be difficult to be recog- 
y nized and pronations seem to be slower,/^ 

I am not as well accepted here as when I was in my native country, 
have to really prove myself when I first start working or trans- 
fer from job to job* Certain positions are 'closed to me due to 
my sex and/or race» 

I am in a white-male-dominated field, and, there for:^ encounter 
discriminatory actions on an a*biK)St expected basis, JShave had 
to work extra hard to overcome some of these biases and some of 
these will never be overcome. 
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Having to work extra hard to prove oneself Vs not easy to do • Sometimes, 
it can be very frustrating. Barriers such /as the negative attitudes of 
counselors, expectations of teachers, and treatment by employers and co- 
workers have prevented many Minority women from even considering a career 
in math and science. It may ntot be easy .to have a career in these areas. 
However, the women in t^s book\^e examples of individuals who have learned 
ways of coping with the barriers*^. As one woman stated,\ "Like any other 
female that is inf il tra^t ing a traditional 'man's profession,* you will 
have to overcome obstacles that 3re, in some instances, deliberately placed 
in your path," i 

As seen in their advice to young women, the women in this book encourage 

others to consider a career in math and sciejice. Such a career may not 

be easy, but it can be challenging and rewaiding — in spite of the barriets, 
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O^OSSARY OF TERMS 



Archeology: * 

The scientific study of' the lifeNind culture of ancient people, as 
/ by excavation of ancient cities, relics, etc. 

Bachelor of Arts (B,A.) and Bachelor of Science (B.S.) degrees: 

Degrees given by a college or university to those who have completed 
a four-year course of"^study. The majdr difference is that a B.S. 
degree requires more credits in the science area. 

Chemist: 

> specialist in chemistry, e.g., biochemist, inorganic chemist, or- 
ganic chemist, analytical chemist, physical chemist. 

Chemistry: • 

The sciefice dealing with the composition and properties of substance 
and with the reactions by which substances are changed into other 
substances. 

Civil engineer: _ 

A person who is trained in the designing and construction of highways, 
bridges, harbors, etc* 

Computer science: - * 

The science which deals with the design of data processing systems ^ 
and the development -<fE instructions and translation of data into 
machine-re ad able language . 

Counterparts (prof ess ioi{al\;.* 

Individuals who haVe similar jo^ qualifications, duties, and resoon- 
sibilities. \. 

Data analyst: 

A specialist who plans efficient methods of processing data and 
ha^dl ing results* 

Discrimination: ' / 

To make a distinction^ as in favor of, or against, a person or persons 
on the basis of race *and/or sex rather than on individuai merit. 

Doctor of Education (E<i*D.): 

A degree of the highest rank awarded by universities apd^somq colleges, 
for completing advanced wdrk in graduate school in an educational ' 
field. ' , 

Doctor of Philosophy (Ph.D.): 

A degree of the highest rank awarded for completing advanced graduate 
^ studies in the humanities, the social sciences, the behavioral sciences, 
or the pure sciences . 

Environmentalist: 

A person who advocates or works to protect air, water, animals, plants, 
and other natural resources from pollution or its ef feints. 
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Enzymology: 

The scientific study of substances in plant and animal cells which 
stimulate chemical reactions* 

Epidemiology: * 

The science dealing with the various single or interacting factors 
that cause inf'€^tions and other physiological and mental diseases in 
human communities* 

Master of Business Administration (M^B.A.): 

A degree of masters conferred by a university in business adminis- 
tration* 

Micj^obiology: 

The science dealing with the structure, function, uses, etc. of micro- 
scopic organisms. 

Plague surveillance : 

The monitoring of an infectious epidemic disease that results in 
widespread death. 

I 

Rabies control: \ 

Methods of eliminating or prevervting the spread^f an infectious virus 
disease of dogs, cats, bats, and\)ther animaj^that can be trans- 
mitted to humans by the bite of an^infectedr animal. 

Recombinant DNA technology: s^>^ 

Methods of rearranging the building blocks of genes to produce new 
organisms. 

Sta^is^i^s: ^ 

Facts or data of a numerical kind, assembled and classified so as to 

* ^ present significant information. 
\ 

Surveying: 

The scienoe or scientific method of determining the^ exact form, 
boundaries^ positions, etc., (as'of a track of land or section of a 
country) by mathematical measurements. 

Zoology: 

The branch of biology concerned with the animal kingdom* 
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APPENDIX A 

Table B-8. Scientists and engineers by field,' sex, and race: 197C 



Race 

Field and sex 





White 


black 


rtsian 


utner 


2,741 ,400 


2,621 ,200 


A^ AAA 

41 ,800 


53,700 


24,700 


2,475,300 


2,379,100 


O "T AAA 

27,900 


45,900 


22,300 


266,100 


242,100 


13,800 


7,800 


2,400 


254,600 


243,300 


A A 

3,700 


5,700 


1 ,900 


231 ,800 


222,500 


3,300 


4 *T A A 

4,700 


1 ,4*00 


22,800 


20,800 


400 


1,000 


500 


173,700 


164 ,900 


3,500 


3,800 


1,500 


154,700 


14-7 ,800 


*\ ^ AA 

3,100 


A A AA 

2,800 


1 ,000 


19,000 


17,100 


400 


1,000 


500 


61 ,600 


CO c ^^o 

59,500 


AAA 

200 


T ^ A A 

1 ,600 


300* 


59,300 


57 ,400 


T OO 

100 


1 C A A 

, 1 ,500. 


300 


2,200 


2,200 


100 


(1) 


(1) 


ly ♦300 


1 o or*o 
18,800 




•5 OO 

300 


AOO 

200 


1 / , / v/U 


1 1 or*o 
17 ,300 


lii 


ooo 

300 


ooo 

200 


1,500 


1,500 




(1) 


(1) 


10/ ,800 


101 ,300 


o ooo 

3,000 


o ooo 

2,000 


1 A AA 

1 ,400 


88,000 


0*5 T ^O 

83,100 


A AO A 

2,000 


2*000 


800 


19,800 


18,200 


1,000 


(1) • 


600 


97,100 


91 ,200 


O AAA 

2,800 


1 ,800 


1 ,300 


79,400 


74,800 


1 AAA 

1 ,900 


1 AAA 

1 ,800 


800 


17,800 


16,400 


900 


(1) 


500 


10,700 


TO T ^^o 

10,100 


OOO 

200 


OOO 

200 


1 AA 

100 


8,600 


o o ^^o 

8,300 


1 OA 

100 


AAA 

200 


100 


2,100 


1,800 


100 


(1) 


100 


237 ,500 


ooo 1 f^o 
229, 100 


1 ,4U0 


^ AAA 

6,900 


1 OO 

100 


194 ,800 


loo ono 
189,200 


T OOO 

1 ,300 


Jt AOO 

4,200 


1 OO 

1 00 




0!^ ,ouu 


1 nn 
1 uu 


C ,OUU 


n \ 


.8i)..800 


78..90flLl 


^ 7QQ 


6QQ 


5oa 


72,200 


70,800 


f 400 


500 


500 


8,600 


8,100 


400 


200 


(1) 


70,900 


69,100 


700 


500 


500 


62,400 


61 ,200 


300 


, 300 


500 


■ 500 


8,000 


400 


200 


(1) 



Physical scientists 254,600 

Men , 

VJoinen 

1 



Men., . 
Women • 



Physicists/astronomers^ 

Men < 

Women v 



Other physical scientists • 

Men 

Women 

i 



Men. . . 
Women. 



Mathematicians. 

Menj.4^ 

Women 



Statisticians^ 

Men 

Women 



Computer scientists 237,500 

Men .y. 

Women 

Environmental scientists 



Hen--. 
Women . 



Earth scientists < 

Men 

Women * - - . 



\ 

See footnotes at end of table- 
Source^ of data: U>S> Scientists and Engineers 1978 t National Science Foundation, 1978, 
pp- 39-41. 
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Table B-8. Scientists and engineers by field, sex, and race: 1978 
Continued 



Field and sex 



Total 



White 



ERIC 



Oceanographers 1 ,600 

Man 1,600 

Women • (1) 

Atmospheric scientists 8,300 

Men ; 8,200 

Women 1 00 

Engineers 1 ,396,400 

Men 1 ,374,600 

Women 21,700 

Aeronautical/astro 48,700 

Men 47,200 

Women 1,600 

Chemical engineers 67,900 

Men.' 65,000 " 

Women 2,900 

Civil engineers 183,500 

Men 181,800 

Women 1,700 

electrical/electron 243,000 

Men 240,800 " 

Women 2,200 

Mechanical engineers 233,700 

Men 230,400 

Women 3,300 

Other engineers 619,500 

Men 609,500 

Women 10,000 

Life scientists 327,600 

Men 255,400 

Women 72,200 

Biologists 153,500 

Men 110,700 

Women 42,800 

Agricultural scientists... 130,400 

Men; 121,700 

Women 8,700 
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Race 



Black 



Asian 



Other 



\ .400 \ 
1,400 
(1) 

8,300 
8,200 
100 

1 ,344 ,000 
1 ,324,000 
20,000 

47 ,300 
45,700 
. 1 ,600 

65,000 
• 62,200 
2,800 

176,900 
176,300 
600 

229,600 
227,500 
2,000 

226,900 
223,600 
3,200 

598,300 
589 ,600 
8,700 

313,100 
245,100 
68,000/ 

145,000 
105,700 
39.300 

125,200 
116,900 
8,400 



(1) 
(1) 
(1) 

(1) 
(1) 
(1) 

11,400 
10,500 
900 

100 
100 
(1) 

300 
300 
(1) 

1 ,000 
1 ,000 

(1) 

3,300 
3,200 
(1) 

900 
800 
(1) 

5,900 
5,100 
' 800 

6,700 
5,500 
1,200 

2,800 
1,800 
1,100 

3,600 
3,600 
(1) 



100 
100 

(1) 

(1) 
(1) 
(1) 

27,000 
26,400 
600 

800 
800 
(1) 

1 ,700 
1,600 
100 

4,300" 
4,200 
100 

8,300 
8,200 
100 

4,100 
4,100 
(1) 

7,800 
7,500 
300 

5,900 
3,600 
2,300 

4,500 
2,500 
2,000 

1,000 
800 
200 



(1) 
(1) 
(1) 

(1) 
(1) 
(1) 

13,900 
13,700 
200 

500 
500 

(1) 

900 
900 
(1) 

1,300 
300 
1,000 

1,800 
1,800 
(1) 

1 ,900 
1,900 
(1) 

7,500 
7,300 
200 

1 ,900 
1 ,200 
700 

1,100 
700 
500 

600 
400 
200 



.41 



r 



Table 3-8. Scientists and engineers by field, sex, and race: 1978 
Continued 



Field and sex Total White " Black Asian , Other 



Medical scientists 43,600 42,900 200 400 200 

. Me" "• 23,000 22,500 100 300 100 

Women 20,700 20,400 ' 100 100 100 

Psychologists 131 ,700 127,000 3,700 100 800 

flen 95,700 93,600 1 ,300 - 100 600 

••'0"'en 36,000 33,400 2,400 (1 ) 200 

Social scientists 205,100 184,600 11 ,000 5,400 4,000 

•'en 162,800 150,800 3,600 4,500 3,900 

Women 42,200 33,800 • 7,500 900 100 



Economists 59,000 57;500 100 800^ 500 

fien 52,300 51 ;000 100 700 500 

Women 6,600 6,500 (1) 100 (1) 

Sociologists/anthro. 44,500 36,400 5,400 400 2,300 

Men 29,100 23,900 2,900 100 2^200 

Women 15,400 12,500 2,500 300 100 

Other socici] scientists 101 ,600 90,700 5,500 4,200 1 ,^00 

Men 81 ,400 75,900 600 3,700 1 ^200 

Women 20,200 14,700 4,900 500 (1) 



1/ Too few cases to estimate • 

NOTE: Detail may not add to total because of rounding. 

SOURCE: National Science Foundation 

1 
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APPENDIX B 



FIELDS OF STUDY REQUIRING 
IN MATHEMATICS 

Architecture 

Four years of high school college 
prep math or equivalent. 

As trononiy 

Four years of high school college 
prep math or equivalent; high school 
physics and chemistry. 

Biology 

Four years of high school college 
prep math or equivalent; high school 
chemistry, biology, and physics. 

Botany 

Four years of high school college 
prep math or equivalent; high school 
biology and physics. 

Business Administration 

Four years of high school college 
prep math or equivalent. 

Chemi s try 

Four years of high school- college 
prep math or equivalent; one unit 
each of chemistry and physics; 
three units of Gennan. 

Clinical Dietetics 

Four years of high school college 
prep math or equivalent; one year 
off high school chemistry. 

Computer Sciences 

Four years of high school college 
prep^math or equivalent; one year 
of high school biology, chemistry, 
and physics recommended.* 



H SCHOOL PREPARATION 
SCIENCE 

Dental Hygiene 

Four years of high school college 
prep math or equivalent; high school 
biology, chemistry, and phys ics 
recoHunended . 

Economics 

Three years of high school college 
prep math or equivalent; four years 
s tronglj/^^ recommended. 

Engineering 

Four years of high school v-oUege 
prep math or ,equivale nt ; one year, 
of high school physics and ortZ^ year 
of high school chemistry. 

Environmental Health 

Four years of high school college 
prep math or equivalent; one year 
each of high school biology, 
chemistry, and physics. 

Fisheries 

Four years of high school college 
prep math or equivalent. 

Geological Sciences 

At least three units of high school 
math; one unit each of high school 
physics and chemistry. 

Medicine 

Four years of high school college 
prep math or equivalent; one year 
each of high school chemistry, 
biology, and physics . 
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Nursing 



Quant i tat ive Sc ie nee 



It is recommended that students 
take physics, chemistry, and math 
at least to the level of trigono- 
metry in high school* • ^ 

Nutritional Science and Textiles 

Four. years of high school college 
prep math or equivalent; one year 
of high school chemistry* 

Occupational Therapy 

Four years of high school college 
prep ^math or Equivalent. 



Four years of high school college 
prep math or equivalent. 

Rehabilitation Medicine 

Four years of high school college 
prep math or equivalent* 



Oceanography 

Four years of high school college 
prep math or equivalent; one year 
each of high school chemistry, 
physics, and biology ♦ 

Pharmacy 

Four years of high school college 
prep math or equivalent; one year 
each of chemistry^ biology, ^nd 
physics. * 

Physical Therapy 

Four ye^rs of high school collet 
prep math or equival'^nt. 

Physics 

Four years of high school college 
prep math or equivalent; high 
school chemistry and physics. 

Psychology 

One program requires three years 
5 lie 



of high school college prep math; 
the more rigorous program requires 
four years of high school college 
prep math or equivalent and high 
schooL chemistry or physics 
recommended . 



* Reprinted with permission from: 
Women and Mathematics, An Infor- 
mational Packet s Women^s Educat ional 
Equity Communications Network 
(WEECN). 
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